Systemic endothelial activation is greater in septic than in traumatic-hemorrhagic shock but does not correlate with endothelial activation in skin biopsies.
Sepsis and severe trauma result in endothelial activation and damage. The activated endothelium expresses adhesion receptors that control leukocyte trafficking. After activation, some adhesion molecules are also released into plasma as soluble forms. The present study was designed to compare the expression of soluble cell adhesion molecules (sCAMs) in three groups of patients: those with septic shock, severe sepsis, and traumatic-hemorrhagic shock. In addition, the endothelial expression of these adhesive molecules was examined in skin biopsies. Prospective observational study Intensive care unit at a university hospital The study included 15 patients with septic shock (by Bone's definition), 11 patients with severe sepsis (by Bone's definition), and 13 patients with traumatic-hemorrhagic shock. Fifteen healthy blood donors served as controls. Measurements of sCAMs were performed on days 1, 2, and 3 of the disease. On day 1, when compared with controls, sE-selectin, sP-selectin, soluble vascular cell adhesion molecule (sVCAM)-1, and soluble intercellular adhesion molecule (sICAM)-1 were markedly elevated in septic shock patients, whereas these sCAMs, except for sP-selectin, were within normal ranges in traumatic-hemorrhagic shock patients. In patients with severe sepsis, an earlier stage than septic shock in the sepsis continuum, intermediate values of sCAMs were found. In skin biopsies of septic shock patients, the endothelial cells expressed a bright staining of constitutive endothelial molecules (CD146, CD144, CD131). Inducible molecules (ICAM-1, VCAM-1, and E-selectin) were positively expressed with bright staining. The biopsies from traumatic-hemorrhagic shock patients showed a similar positive expression of endothelial molecules. The patterns of sCAMs indicate that the systemic activation of the endothelium is different in the three clinical entities, maximum in septic shock, intermediate in severe sepsis, and not different from controls in traumatic-hemorrhagic shock. Comparable endothelial activation as evidenced by skin biopsies suggests that caution is required in the interpretation of CAMs in plasma, which does not necessarily reflect the in situ activation state of endothelium.